Various research workers (Tucker 1961 , Harrison 1970 , Olofsson & Van Nostrand 1973 have shown by multiple serial sectioning of total laryngectomy specimens that tumour spreads within the larynx in a well defined anatomical manner in the submucosal and the intralaryngeal compartments. Their pathological methods have not till now been used for routine reporting, mainly because of their complexity and time-consuming nature. The embedding of the intact larynx in nitrocellulose, so that it can be sectioned, involves fixation in multiple solutions over a six-month period, though recently Ekim (1972) has reduced this time to six weeks. A highly skilled technician then takes nearly two weeks to produce on average from each larynx 1500 sections, every tenth of these being stained, to give about 150 sections to be examined histologically. Understandably, the use of these techniques has been limited to a few centres; but, in the light of the knowledge gained from them, we may ask whether current routine pathological methods are satisfactory.
When the surgeon submits a tumour specimen to a pathologist, the questions usually implied in the request are: (1) What is the anatomical extent of the tumour? and (2) Is the excision complete? The answers can be vital in the subsequent management of the patient. In the case of laryngectomy specimens, where the current practice is random sampling for histological examination, it is the experience of many pathologists and clinicians that these questions are inadequately answered. This is perhaps due to an infrequent submission of small numbers of larynges and to a lack of knowledge of applied laryngeal anatomy. Benefit can be gained by the surgeon examining the specimen with the pathologist but, though this should be encouraged, without a routine method consistency cannot be achieved.
The aim therefore was to develop a simple routine pathology method of study of total laryngectomy specimens which accurately delineates in three dimensions the extent of spread of tumour within the larynx, yet preserves the specimen relatively intact for further reference or sectioning should this be desired. With the assistance of the pathology departments we have now handled and reported twenty laryngectomy specimens in the following manner.
Method
The larynx is divided and opened vertically at the intenarytenoid region provided that this is not the primary site of the tumour. The surgeon usually does this to confirm the extent of the lesion by naked eye. The specimen is then pinned open on a cork board. Fixation in a bath of 10% formal saline is carried out for a minimum of three days. Decalcification in 30 % formic acid proceeds for a further seven to ten days, depending on the degree of cartilage calcification. Vertical right angles to the mucosa. Although the site may be varied for the individual tumour, these are taken through the main bulk of the tumour and usually in addition through the anterior commissure and the cricoarytenoid joint on the side of the lesion; with this procedure the larynx remains relatively intact and can be kept for future reference and further sectioning if desired.
These vertical sections are then embedded in paraffin, sectioned on a sledge microtome (or if this is not available divided horizontally into smaller blocks for sectioning) and stained with hxemalum and eosin and other appropriate stains. A report form, with representative linedrawing sections through the anterior commissure and both mid-cord and cricoarytenoid joint regions, is shaded in appropriately by the patho-logist to give a three-dimensional report which can be issued within three weeks of laryngectomy. Fig 1, for example, shows a large subglottic tumour which was treated primarily by laryngectomy ten days after emergency tracheostomy. Sections were taken through the main mass of the tumour at the anterior commissure and both midcord regions. The section through the main mass of the tumour allows its gross extent to be appreciated. There is seen to be ulceration of the thyroid cartilage with escape through the cricothyroid membrane to the strap muscles and perhaps to the thyroid gland. Microscopic examination (Fig 2) confirmed this gross escape outside the laryngeal framework to the strap muscles and the thyroid gland but in addition there was submucosal spread to within millimetres of the tracheostome. In this case the report suggested that the excision was unlikely to be complete and the patient had a subsequent course of radiothei apy.
Clinical Value
(1) Patient management: This method has been of most value in the clinical management of the patient. Table 1 is an analysis of the pathology reports issued on the 20 patients so far studied, classified as to primary site and T grading under the UICC (1973) classification. There were seven primary laryngectomies in the total series. Comparison of the T grading of these pathology reports with a retrospective clinical assessment gained from the endoscopic records prior to surgery reveals an understandable tendency, especially following radiotherapy, to underestimate the extent of the lesion. T3 grading can include tumours of greatly varying anatomical extent and the implication of these are discussed below. T4 tumours, which are those that have escaped outwith the framework, are those with more immediate implications regarding therapy. Of the 20 patients in this series, there were three in whom the clinician felt that the tumour had been completely excised but histology showed microscopic escape. Further appropriate treatment was therefore relevantly planned and given at an early stage with the natural assumption that this would improve the 'cure' rate. (2) Education: A great deal still has to be learned about laryngeal carcinoma, particularly about its management, but the best form of instruction is often the clinician learning from his own patients. The gross specimens and histology slides demonstrate to both clinician and pathologist one of the technical difficulties of biopsy and have confirmed that residual tumour following radiotherapy is most often deep within the larynx and that there is often gross submucosal spread before frank ulceration appears.
In addition the specimens and the histological slides themselves are of immeasurable help in both under-and post-graduate education.
(3) Clinical records: Apart from more accurately classifying or staging the tumours, this method permanently records the anatomical extent of the disease. There will continue to be controversy and periodic changes in classification and this record, in the form of histological slides and diagnostic pathology reports, will allow retrospective analysis to be made more accurately. Prospectively, if we are to improve preoperative diagnostic techniques and to properly evaluate controlled clinical trials, there has to be a reliable, accurate histological basis against which we can objectively measure. The anatomical range of tumours which at present are included in the T3 glottic classification can be seen by comparing the reports issued on two patients. The first is for a patient who had a laryngectomy for a left glottic tumour. The only section which contained tumour was the one through the main tumour mass, where there was spread to the ventricle and invasion of the intrin-sic muscles, accounting for the clinical impairment of cord mobility. Compare this with the report (Fig 3) for a patient with a right glottic tumour with similar involvement of the intrinsic muscles and with supraglottic spread. The sections through the anterior commissure and the opposite cord showed invasion of the thyroid cartilage anteriorly and submucosal spread to the opposite cord and its intrinsic muscles. Technically both patients had T3 glottic tumours, but with a completely different anatomical extent.
The classification system must be able to be applied on clinical grounds alone, but histological examination of sections may make a future classification more rational as well as accurately classifying the tumours that are surgically removed.
Conclusions
A simple routine pathology method for examining laryngectomy specimens has been presented which (1) gives the clinician information regarding the probability of total excision of the tumour; (2) allows more accurate staging of laryngeal tumours; (3) will act as a basis for evaluation of preoperative investigations and future clinical trials of treatment.
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